In this paper, we investigated the electrical properties of triisopropylsilyl (TIPS) pentacene organic thin-film transistor (OTFT) depending on solvent type. We spin coated TIPS pentacene by using chlorobenzene, p-xylene, chloroform, and toluene as solvents. Fabricated OTFT with chlorobenzene shows field-effect mobility of 1.0×10 -2 cm 2 /V·s, on/off ratio of 4.3×10 3 and threshold voltage of 5.5 V. In contrast, with chloroform, the mobility is 5.8×10 -7 cm 2 /V·s, on/off ratio of 1.1×10 2 and threshold voltage of 1.7 V. Moreover we measured the grain size of each TIPS pentacene solvent by atomic force microscopy (AFM). From these results, it can be concluded that a solvent with higher boiling point results in better electrical characteristics due to large grain size and high crystallinity of TIPS pentacene layer. In this paper TIPS pentacene with chlorobenzene shows the best electrical properties.
. Introduction There has been great progress in both the materials' performance and development of new fabrication techniques for replacing conventional inorganic TFTs in many applications. However OTFTs are limited by their switching speed and field-effect mobility.
In general, conjugated polymers, oligomers, or small molecules are used as organic active layer. was deposited on the gate electrode by spin coating.
The concentration of curing agent of PVP melamine-co-formaldehyde was fixed at 5 wt% and Poly 4-vinyl phenol was fixed at 10 wt%.
We first put the sample in a convection oven set at 90°C for 5 minutes to remove the excess solvent.
Then, the PVP was thermally cured at 200°C for one . The grain size of pentacene layer is larger for solvents with higher boiling point.
Results & Discussion
We can see the clear crystalline structure of pentacene thin film from Figure 4 . TIPS pentacene film showed a preferential orientation of (001) direction.
The crystallinity of the film was strongly dependent on the solvent. The TIPS pentacene film coated from chlorobenzene solution showed the highest crystal-Journal of the Korean Vacuum Society 17(5), 2008 
. Conclusion
Generally, grain size strongly depends on substrate temperature, deposition rate, and surface treatment.
Through experiment, we knew that grain size is also influenced by the solvent. Therefore we investigate a range of solvents with higher boiling points in this paper. With chlorobenzene as a solvent of higher boiling point, the device showed the highest saturation field-effect hole mobility of 1.0×10 -2 cm 2 /V·s, on/off ratio of 4. Table 2 . We are unable to fully understand this phenomenon yet. However, we conclude that the solvent of pentacene film is not a unique indicator in determining the grain size.
